While physician counseling has been suggested as a strategy to promote physical activity, there is insufficient evidence to support its effectiveness at present. The purpose of this study was to examine the effect of brief physician counseling (modified PACE protocol) and telephone follow-ups on changes in the energy expenditure levels of patients over a 20-month period. Forty-five participants completed physical activity questionnaires at both baseline and 20 months. Following brief physician counseling (modified PACE protocol), patients were randomized into a counseling-only group or an enhanced counseling group that included 3 telephone follow-ups. Energy expenditure significantly increased from baseline (1.5 kcal/kg/d [KKD]) to 20 months (2.2 KKD, P < .05) in both groups. Neither the group nor group-by-time interaction was significant (P > .05). In line with the counseling provided by physicians, participants showed an increase in moderate intensity activities and a decrease in light intensity activities (Ps < .001). These findings provide support for the effectiveness of brief physician counseling. However, the additional telephone support did not appear to enhance the physician counseling.
Keeping individuals active has become an important health issue for at least 2 reasons. First, the beneficial effects of activity on health have been noted consistently. 1, 2 Second, about 40% of adult populations in Western countries such as Canada are not active enough to achieve health benefits. 3 Physician advice is often cited by individuals as a reason to increase physical activity. 4 Interestingly, results from current controlled studies suggest there is insufficient evidence to recommend either for or against physical activity counseling by physicians. 5, 6 One recent study attempted to improve on past results by teaching physicians to incorporate counseling that encouraged greater patient selfregulation as well as augmenting the counseling with additional telephone support. 7 Results revealed that mean energy expenditure significantly increased over a 1-month period. However, the effectiveness of telephone support over and above that of physician counseling was not supported.
In this study, we compared physician-directed activity counseling (modified Physician-based Assessment and Counseling for Exercise [PACE] protocol) with the same counseling augmented with telephone-based counseling over a longer period. Given the modified PACE counseling used in this study encouraged greater self-regulation, the first hypothesis predicted that all patients would show an increase in energy expenditure over a 20-month period. Based on the suggestion that additional calls might enhance the physician counseling, 8 it was predicted that individuals exposed to the modified PACE plus telephone support condition would show a greater increase in energy expenditure over 20 months than those in the modified PACE-only condition.
We also wished to examine treatment adherence as many individuals who are prescribed exercise do not comply, 9, 10 and a barrier to counseling reported by health care providers is a perceived lack of patient willingness to adhere to advice. 11 Consistent with the counseling provided, we predicted that patients in both conditions would report more bouts of moderate intensity activity and fewer bouts of light activity after 20 months than at baseline.
Methods

Participants and Design
Adults (N = 106) who were not regularly active but were thinking about increasing their activity level ("contemplators" as outlined in the PACE protocol) participated in this study. The results presented here were part of a larger project in which 232 patients were recruited by the physicians. Only those classified as contemplators were used in this study. The design for the study was a 2 (treatment group) by 2 (pre-post) mixed model factorial. Random assignment to 1 of 2 groups, "counseling" (physician-directed modified PACE protocol) or "enhanced counseling" (physiciandirected modified PACE protocol augmented by telephone counseling), occurred after the common physician-directed modified PACE counseling session.
Procedure
Approval for this study was made by the university ethics review board. Family physicians (N = 200) were recruited in a midsized Canadian city in 2 ways-through a presentation at a monthly professional meeting or via a mailed invitation. Twenty-four physicians volunteered and completed a 3-hour training session on the use of a modified PACE protocol. 12 In terms of basic design, family physicians were recruited, who were then responsible for recruiting the participants over a 3-month period. Recruitment criteria included ambulatory patients who were scheduled for a complete physical examination. As participants arrived for their complete physical examination, they completed a consent form, a questionnaire assessing their physical activity readiness (ie, PACE stages of change), and self-reported levels of physical activity. During their meeting with the physician for the complete examination, they received 5 minutes of activity counseling (ie, modified PACE protocol).
The PACE protocol involved assessing a patient's stage of change 13 and current activity level. The physician used this information to counsel the patient about increasing activity. The modification to the PACE protocol used in this study has been described elsewhere. 7 It involved having the physician teach the patient basic self-regulatory skills of how to plan, schedule, and implement strategies that would address the barriers that typically minimize activity. Using examples, physicians counseled their patients on how to build activity bouts of at least 10 minutes into their lifestyle. The session ended with the physician formulating a prescription for physical activity that was signed by both parties.
In terms of prescriptions, it was recommended that patients move toward accumulating 30 to 60 minutes of moderate activity daily in bouts of at least 10 minutes. It was suggested that this be done over time by changing light activities to moderate intensity activities (eg, moving from easy gardening to raking or light walking to brisk walking). As these individuals were not regularly active, it was assumed that they would have little experience with vigorous activity, so it was not mentioned as an intensity to be pursued for these activity initiates.
Participants in the enhanced counseling group received 3 additional 15-minute telephone calls at 1 week, 6 months, and 18 months after the physician counseling. The purpose of these calls made by an individual trained as an activity counselor was 3-fold. First, the caller reviewed the participants' understanding of their individual physical activity prescription. Second, the caller collaborated with participants to create a plan to overcome any potential barriers (ie, reinforce self-regulatory skills) to initiating activity. Third, the caller reinforced the idea of moving toward participating in more moderate intensity activities by substituting them for light intensity activities. The 20-month assessment of physical activity was done over the telephone to participants in both groups.
Measures
Energy expenditure. The Modifiable Activity Questionnaire (MAQ) was used to assess energy expenditure. Participants reported all leisure activities done over the last week as light, moderate, or vigorous intensity. To help participants identify the activities by intensity, descriptors and examples were provided for light (slight increase in breathing rate, eg, light walking), moderate (greater increase in breathing rate, eg, dancing), and vigorous (more out of breath, eg, jogging). For each activity listed by a participant on the MAQ, the product of the metabolic cost (METS), average duration in minutes, and frequency for the week were calculated and then divided by the number of days in the week. The value for each activity was summed to yield an energy expenditure value as total KKD (kcal/kg/d) for each participant. The MAQ has been found to be a reliable and valid measure of self-reported physical activity. 14 Treatment adherence. Adherence to the counseling protocol was calculated by counting the number of bouts of at least 10 minutes per week of each of the 3 intensities of activity reported by the participants on the MAQ.
Analysis
To address the first 2 hypotheses, a group-by-time ANOVA examining differences in energy expenditure was performed. A group-by-time MANOVA was performed to examine treatment adherence in which frequency of light, moderate, and vigorous intensity activity served as the dependent variables.
Results
Participants whose activity scores were identified as outliers (z scores >3.29, n =10) were excluded from further analysis. Of the remaining participants, 26 were in the counseling group, and 19 were in the enhanced counseling group. These 2 groups did not differ in baseline characteristics, nor did the participants who completed the study differ from those with only baseline data (Table 1 ).
Energy Expenditure
A significant time effect was found with greater energy expenditure reported at 20 months versus baseline: F 1,43 = 4.16, P = .048, f = 0.31 ( Table 2 ). Neither group, F 1,43 = 0.003, P = .96, f = 0.0, nor the group-by-time interaction, F 1,43 = 0.06, P = .81, f = 0.03, was significant.
Treatment Adherence
Results from the MANOVA only revealed a significant time effect: Λ = .52, 
Discussion
This study compared physician-directed physical activity counseling (modified PACE protocol) to the same protocol augmented by telephone counseling to examine changes in energy expenditure over 20 months as well as adherence to the counseling treatment. In terms of our first hypothesis, it was found that the mean level of self-reported energy expenditure for all participants increased significantly over the 20 months. This finding is important for 2 reasons. First, it appears to support the idea that physician counseling may be an important avenue for improving the energy expenditure levels of adults. Second, the findings of this study are consistent with, as well as extend, the results of another study using the same modified PACE protocol, 7 which also found a positive relationship between physician counseling and changes in energy expenditure but over a shorter 1-month time period. Two of the modifications to the PACE protocol used in both these studies are worth highlighting. First, patients were given "how-to" examples suggesting how they could meet their activity "prescription." Thus, rather than having to passively follow physician advice, patients had greater choice in how to apply physician suggestions to their own lifestyles, which is consistent with recommendations of adherence experts 15 and patients receiving physician counseling. 16 A second modification involved including aspects of self-regulatory skills (ie, planning, adjusting goals) that helped the patient bridge the original PACE protocol's There were no significant differences in any of the baseline characteristics between the counseling and enhanced groups (P > .05). b There were no significant differences in any of the baseline characteristics between those included in this study and those missing 20-month follow-up data (P > .05).
"how-to" gap between listing barriers and following the physician's prescription. 15 This focus on counseling with examples addressing self-regulatory skills may be one of the key reasons why the effects of the one-time physician counseling session endured over 20 months. In contrast to the findings that energy expenditure increased following the counseling, no support was forthcoming for the second hypothesis, which predicted that additional telephone support would enhance the effectiveness of the physician counseling. Although a previous intervention using this modified PACE protocol 7 also found that telephone support did not add to the physician counseling, participants only received one call in that study. Given that it has been suggested that one-time enhancements may not be effective, 17 it was expected that the multiple exposures used in this study (ie, 3 calls) would enhance the effectiveness of the original counseling. When the current finding is coupled with one other study using the modified PACE protocol 7 that also failed to find a relationship between call support and activity, it may be that physician counseling that teaches use of self-regulatory skills is a powerful enough stimulus to elicit the desired effects by itself. Or, as suggested elsewhere, 18 the use of face-to-face counseling in the follow-up sessions may be necessary, as this form of delivery has been shown to be more effective. This requires future research.
The modified PACE physician-directed counseling called for patients to move toward accumulating moderate intensity activity by changing light to moderate intensity activities. The current results suggest patients did comply with physician suggestions, thus supporting the third hypothesis. Further, the fact that there was no change in vigorous intensity activities also was consistent with the counseling, as vigorous types of intensities were not mentioned by the physicians. The fact that this is the second demonstration of treatment adherence using this modification of the PACE counseling model 7 suggests that we may be able to begin to address the concern that patients fail to adhere to the advice of health care providers. 11 However, given that activities for each intensity were self-identified by the participants, one possible limitation that may have occurred concerns possible misclassification of activities by intensity.
Other limitations in this study also should be noted. This sample was comprised primarily of females who were well educated and employed. As such, one must caution against generalizing beyond this population. Future researchers may wish to extend this research by examining participants with different demographics (eg, males, less educated, unemployed).
Another feature of our design that could be considered a limitation was the fact that we did not have a no-treatment control group. This was done for 2 main reasons. First, we viewed the PACE protocol as "normal practice" given that the College of Family Physicians has acknowledged its role in promoting physical activity. 12 Second, the physicians were recruited on the basis of the value of counseling for activity. We assumed that it would have been difficult to get a group of "control" physicians to commit to not counseling patients. Serendipitously, the results of an activity survey conducted in the same community over the same 20 months revealed that self-reported energy expenditure did not change. 19 Although not a true control group, these survey findings provide some evidence that external factors did not contribute to the increase in energy expenditure reported in this study. However, as this evidence only provides indirect support, the addition of a no-treatment control group in future research would provide a better assessment of the treatment effects over time.
Third, the current study relied on a retrospective, selfreport measure of physical activity, which may be open to reporting bias. 20 This suggests the need for improved assessments of physical activity using more objective measures such as accelerometers. A fourth limitation may involve the fact that over 50% of the original sample did not complete the follow-up. As such, it is possible that the individuals who responded to the follow-up were the ones who adhered to the physician's counseling. However, we do not feel this is the case for 2 reasons. Three calls were made to each participant using an unlisted number so the participant would not know who was calling, and if an answering service was received, no message was left to return the call. Also, no differences in baseline characteristics were found between those included in this study and those missing the 20-month follow-up. Aside from these limitations, this study had several strengths. First, the key finding concerned the fact that the effects were still apparent after 20 months, which extends previous research reporting similar effects after 1 month. 7 Second, the results provided additional support for the effectiveness of physician counseling in increasing energy expenditure in adults, which supports recent suggestions that physicians should take the lead in counseling patients about being active. 21 Third, the fact that there appeared to be treatment adherence to the counseling prescription helps to lessen the concerns that patients fail to adhere to the advice of health care providers. 11 
